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Abstract 

Background: Preeclampsia (PE), a hypertensive disorder of pregnancy affects 2-8% of women and is associated 
witli increased cardiovascular disease (CVD) risk later in life. There is little information about the knowledge of 
obstetrician-gynecologists in German outpatient care setting regarding the future health risk of PE and knowledge 
of the current guidelines on treatment and counseling patients post PE. This study aimed to assess whether 
obstetrician-gynecologists are aware of PE's association with maternal long-term adverse outcomes and providing 
appropriate counseling. 

Methods: A random sample of 500 obstetrician-gynecologists in the federal state of Lower Saxony was mailed a 
survey and a reminder with a second copy of the survey. The questionnaire elicited both personal information, and 
knowledge on future disease risks, e.g. cardiovascular disease (CVD) and current guidelines as well as on counseling 
practice. Descriptive analysis was used to analyze the responses. 

Results: A total of 212 obstetrician-gynecologists (42.4%) responded to the questionnaire. A large proportion of 
physicians stated that PE was associated with a higher risk for the development for hypertension (86.6%), stroke 
(78.5%) and kidney disease (78.0%). Of the participants 75.8% reported that women after PE have a shorter life 
expectancy. Respondents with knowledge of the current guidelines of the German Association of Obstetrics and 
Gynecology concerning follow up and risk management of PE (45.2%) were more often aware of the development 
of CVD and stroke and counseled patients on self -blood-pressure measurement, meaning and long-term-risks of PE 
and attached importance to family history of PE compared to physicians with no knowledge of the guidelines. 

Conclusion: Although the majority of obstetrician-gynecologists were aware of higher CVD risk after PE, 
weaknesses exist in the follow up care and counseling of these patients. These deficiencies would be amendable to 
directed educational activities to improve the implementation of current guidelines. 
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Background 

Preeclampsia (PE) is a hypertensive disorder of pregnancy 
that effects 2-8% of pregnant women and typically pre- 
sents with proteinuria and hypertension in the second half 
of pregnancy [1,2]. PE is one of the leading causes of ma- 
ternal and neonatal morbidity and mortality [3]. 
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PE is associated with abruption or infarction of the 
placenta, preterm birth and can be further complicated 
by fetal growth restriction and intrauterine fetal death 
[4]. Most of the pathological conditions associated with 
PE appear to resolve after delivery. However there is 
growing evidence that women with a history of PE are 
more likely to develop cardiovascular disease (CVD) 
later in life [5]. Long-term studies suggest an increased 
risk of stroke [6-9], ischemic heart disease [10] and type 
II diabetes [11] later in life among women with a history 
of PE. A history of PE marks an increased risk of future 
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chronic kidney disease [12] and shorter Ufe expectancy 
[13-15]. 

CVD is a leading cause of mortality among women in 
Germany [16]. Large cohort studies indicate that a 
woman's obstetrical history is an important part of her risk 
profile for future CVD, and PE as a risk factor for CVD 
with an up to eightfold increased risk compared to women 
with no history of PE [17,18]. 

The national guideline for the primary prevention of 
CVD does not address the association between PE and fu- 
ture CVD in any form [19]. The German Association of 
Gynecology and Obstetrics (DGGG) refers in its guide- 
lines to an increased risk of the later development of CVD 
for women who experienced PE and recommends to 
evaluate renal function 3 months post partum, blood pres- 
sure monitoring post partum until normalization of the 
blood pressure and the woman's detailed information 
about her higher CVD risk [20]. 

We hypothesized that gynecologists and obstetri- 
cians in the outpatient setting have limited knowledge 
about the association of PE with future CVD and the 
current recommendation for the follow up and coun- 
seling of women that experienced PE. Thus, we sought 
to determine to what extend gynecologists in the 
public state of Lower Saxony (Germany) are aware of 
this association and whether they were providing ap- 
propriate counseling and care to women after experi- 
encing PE. 



Methods 

An anonymous survey and a second reminder with a 
copy of the questionnaire were sent to a random sample 
of 500 out of 885 gynecologists and obstetricians work- 
ing in an outpatient setting in Lower Saxony. The physi- 
cians were randomly selected to participate in the study 
on basis of an address directory existing for all obstetri- 
cians/gynecologists in Lower Saxony. 

The survey responses were collected between January 
and March 2012. The survey contained a total of 16 
questions to elicit information about the personal char- 
acteristics of the obstetrician-gynecologist, their know- 
ledge, especially with regard to the relationship between 
PE and future disease risks, e.g. hypertension, stroke and 
renal diseases, as these outcomes were studied by other 
researchers and cohort studies. 

The survey also contained questions on the providers 
typical counseling for cardiovascular risk reduction among 
women with a history of PE. Finally it included two long- 
term outcomes -malignancy and liver disease - that are not 
associated with PE. The translated survey distributed to 
the practitioners is given in Additional file 1. The local Eth- 
ical Committee of Hannover Medical School approved 
the study. 



Statistical analyses 

Data are presented descriptively, providing mean values 
and standard deviations or percentages. The differences 
between the case groups were investigated with Chi- 
Square or Fisher exact test. In case of low numbers in 
the separate groups answers were grouped according to 
frequency of occurrence of positive/negative responses. 
The alpha level was set at 0.05. Data were analyzed using 
SPSS for Windows, Version 18.0 (SPSS Inc., Chicago, 
USA). 

Results 

A total of 212 gynecologists completed the survey, yield- 
ing a response rate of 42.4%. Out of 261 female physicians 
135 (65.92%) and of 239 male physicians 70 (29.28%) 
responded. The majority of physicians had 11-20 years of 
clinical experience (Table 1). 

Medical history and counseling of women with a history 
of PE 

Nearly all gynecologists included preexisting hyperten- 
sion (98.6%) and PE (98.6%) as part of their medical- 
history, including family-history of PE (72.0%) and the 
time of PE-development during pregnancy (90.0%), 
(Figure 1). The majority (71.3%) of physicians counseled 
women >50 years about CVD risk. Of all respondents 
65.3% provided counseling to patients with a history of 
PE about the increased risk of CVD. The regular meas- 
urement of blood pressure was recommended by 67.8% 
of obstetrician-gynecologists to women after PE. Of all 
participants 94.3% included recommendations for life- 
style changes in their counseling strategy (Figure 2). 

Follow up care and risk factor management after PE 

Blood pressure measurement three months post partum 
as recommended by the current German guidelines was 

Table 1 Demographic and outpatient practice 
characteristics 

Characteristics of respondents 
Years of clinical experience 

< 1 0 years 
1 1-20 years 
> 21 years 
Sex 
Male 
Female 

Proportion of treated patients > 50 years 

< 10% 



31-50% 
> 51% 



n=36 (17.5%) 
n=97 (46.6%) 
n=75 (36.1%) 

n=70 (34.1%) 
n=135 (55.9%) 

n=17 (8.3%) 
n=102 (49.8%) 
n=72 (35.1%) 
n=14 (6.8%) 
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Figure 1 Analysis of physician's responses concerning the medical history they take from their patients. 



performed by 76.0% of all gynecologists that work in an 
outpatient setting. The development of kidney disease 
was evaluated by 46.2%, (Figure 3). 

Knowledge of the association of PE and future vascular 
disease 

A high percentage of gynecologists that work in an out- 
patient setting had knowledge about a higher risk for the 
development of hypertension (86.6%), gave respect to 
the risk of the development of stroke (78.5%) and were 
aware of an increased risk of kidney disease (78.0%) after 
PE. Of all respondents 75.8% were correct about the as- 
sociation of PE and shorter life expectancy (Figure 4). 

Knowledge of The Guidelines of the German Association 
of Gynecology and Obstetrics (DGGG) 

Less than half (45.2%) of the respondents were aware of 
the current guidelines concerning the follow up and risk 
management of PE. To evaluate whether there is a 
causal relationship of the physicians knowledge of na- 
tional guidelines and their follow up treatment we cre- 
ated two subgroups. Physicians that indicated that they 
were very well or well familiar with the current guide- 
lines were grouped together (physicians with knowledge. 



N=94) and physicians that stated that they were less well 
or not at all familiar with the guidelines were assigned 
another group (lack of knowledge, N=114). The results 
are shown in Table 2. 

There was no significant difference concerning the 
length of profession (p=0.40) or the mean age of patients 
that were treated in the outpatient clinic (p=0.096) be- 
tween the groups. 

Physicians that were aware of the guidelines counseled 
women older 50 years of age more often on the reduc- 
tion of cardiovascular risk factors than physicians that 
had no knowledge of the current guidelines (p=0.013). 

Obstetricians-gynecologists with knowledge of the 
guidelines were more often aware of the higher risk for 
the development of CVD (p=0.002) and stroke (p=0.001) 
after PE and counseled these patients on self blood pres- 
sure measurement (p=0.003), compared to physicians 
with no knowledge of the guidelines. 

Obstetrician-gynecologists having good knowledge 
about the guidelines attached importance to family his- 
tory of PE (p=0.001). 

With respect to the follow-up care after PE there was 
a highly significant difference concerning blood pres- 
sure measurement three months postpartum (p<0.01). 



Routinely blood- 
pressure measurement 

Counsel for self-help- 
groups 



Lifestyle-changes 1 




n=211 



n=211 



n=211 



20% 40% 60% 80% 100% 

Proportion of respondents 
■ definitely doesn't happen propably doesn't happen ■ may happen ■definitely happens 
Figure 2 Analysis of physician's counseling behavior. 
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3 month after delivery 
Evaluation of kidney 
disease 3 month after | 21 .; 

delivery 
Counseling on the 
elevated risk for 10.6 
cardiosvascular disease 




0% 20% 40% 60%. 80% 100% 

Proportion of respondents 

never rarely ■ usually ■ always 
Figure 3 Analysis of follow-up care in the outpatient setting after preeclampsia. 



Counseling about meaning and long-term risks of PE 
(p=0.005) and the development of CVD (p<0.01) was 
performed more often in the group of physicians with 
good knowledge of the guidelines, compared to those 
with lack of knowledge. 

There was no significant difference in the knowledge 
of a shorter life expectancy (p=0.14) between physicians 
with good knowledge of the guidelines and respondents 
with lack of knowledge. 

Discussion 

In this study we aimed to assess the knowledge of 
obstetrician-gynecologists in outpatient settings in the 
public state of Lower Saxony (7.9 Mill, residents in 
2012) of the association between PE and future health 
risk, e.g. the association with renal diseases, stroke and 
hypertension and the knowledge of the current German 
guidelines for the treatment and follow-up of women 
that experienced PE in pregnancy. 

Our results suggest that those physicians that an- 
swered the survey have a good knowledge about the as- 
sociation between PE and the development of vascular 
diseases later in life. Although most respondents (86.6%) 
were aware of the association between PE and future 



CVD, only 45.2% knew the current guidelines for the 
long-term treatment and counseling of women with PE. 
Time of profession and mean age of patients that were 
treated in the outpatient clinic had no influence on that 
knowledge. Nearly all respondents included PE as part 
of their medical history and counseled on the elevated 
risk for the development of CVD and kidney disease. 

Large cohort studies confirm the association of PE 
with future CVD, stroke and kidney disease later in life 
although the pathophysiology of PE is still not fully 
understood. 

While the national guideline for the prevention of 
CVD includes smoking, malnutrition and overweight, 
hypertension, genetic factors and lipid metabolism dis- 
order as risk factors for the development of future CVD, 
it does not address the association between PE and fu- 
ture CVD [19]. 

To our knowledge only a few studies have looked into 
awareness and knowledge of physicians on long-term 
health risks after PE, long-term treatment after PE and 
the knowledge of current national guidelines. Macdonald 
et al. evaluated the communication between maternity 
care providers in Ontario and the knowledge about the 
association between PE and the elevated risk for the 
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Table 2 Association of knowledge of German Guidelines and counseling behavior, follow up care and knowledge of 
future health risks 



Knowledge of existing 
guidelines 



Total 



Fisher- 
f-test 







No 


Yes 




P- 
Value 


Counseling on self-blood pressure-measurement 


No 


47 (41 .6%) 


20 (21 .3%) 


67 (32.4%)) 


0.003 




Yes 




74 (78 7%1 


1 40 (67 7%) 






Total 


1 1 3 


94 


207 




Routine counseling for cardiovascular risk reduction on patients >50 years 


No 


40 (36.0%) 


18 (19.8%)) 


58 (28.7%)) 


0.013 




Yes 


71 (64 0%) 


73 (80 2%1 


144 (71 ^o/nl 






Total 


1 1 1 


91 


202 




Evaluation of family history of preec ampsia 


No 


42 (37.2%) 


15 (16.0%) 


57 (27.5%) 


0.001 




Yes 


71 (52.8%) 


79 (84.0%) 


150 (72.5%) 






Total 


1 1 3 


94 


207 




r~m incfi in/n 3rini it trip mt^aninn anH imnnrtani-p f~iT nrppf- amntria anH L-inn tprm ^rrpr^tz 
V-OUIIjCllliy aUUUL LIIC IIICdIIMIlJ alHJ MIIUUIl.alll_C Ul LJICCL^IalMLJolCl alH-l lOIIU LCIIII CIIC^Li 


No 


z/ y/.si.y/u/ 


R fR 


J_l 1 U. J/ /U/ 


0 005 




Yes 


86 (76 1 %) 


86 (91 5%1 


1 77 (83 1 %)) 






Total 


1 1 3 


94 


207 




Regular y blood pressure-measurement 3 month after delivery 


No 


40 (35.1%)) 


10 (10.8%)) 


50 (24.2%)) 


<0.01 




Yes 


74 (64.9%)) 


83 (89.2%)) 


157 (75.8%)) 






Total 


1 14 


93 


207 




Eva uation of kidney function 3 month after de ivery 


No 


74 (64.9%)) 


38 (40.9%) 


1 12 (54.1%)) 


0.001 




Yes 


40 (3S 1%)) 


55 (59.1%) 


QS (45 9%)) 






Total 


1 14 


93 


207 




Counseling on the elevated risk of future cardiovascular disease 


No 


54 (47.8%) 


18 (19.1%) 


72 (34.8%) 


<0.01 




Yes 


S9 (S? 7%) 


76 (80 9%)1 


1 35 (65 7%)) 






Total 


113 


94 


207 




Knowledge of the elevated risk of hypertension after preeclampsia 


No 


23 (20.2%) 


5 (5.3%) 


28 (13.5%) 


0.002 




Yes 


91 (79.8%) 


89 (94.7%) 


1 80 (86.5%) 






Total 


114 


94 


208 




Knowledge of the elevated risk of stroke after preeclampsia 


No 


35 (30.7%) 


10 (10.6%) 


45 (21.6%) 


0.001 




Yes 


79 (69.3%) 


84 (89.4%) 


1 63 (784%) 






Total 


114 


94 


208 




Knowledge of shorter life expectancy 


No 


32 (28.8%) 


17 (18.9%) 


49 (244%) 


0.14 




Yes 


79 (71.2%) 


73 (81.1%) 


1 52 (75.6%) 






Total 


111 


90 


201 





development of CVD later in life. In that study only 
54.0% of respondents were familiar with the increased 
risk of CVD after PE [8]. 

Brett et al. also noted in their study that there was a lim- 
ited knowledge of the association between PE and future 
CVD [21]. Most specialists in internal medicine (95.0%) 
and gynecology (70.0%) provided routine counseling on 
cardiovascular risk-reduction, but a substantial proportion 
of them were unaware of any association with a history of 
PE. About half of the participating internists were not sure 
or did not know about the association of PE with CVD 
(56.0%), stroke (48.0%) and decreased life expectancy. 



Compared to that 23.0% of the gynecologists had lack of 
knowledge of the risk of the development of CVD, 38.0% 
were unsure about the stroke risk and 77.0% were un- 
aware of the decreased life expectancy. Of all gynecolo- 
gists 38.0% were providing cardiovascular risk reduction 
counseling on women with a history of PE compared to 
9.0% of internists in that study. 

Our study has a few limitations. Because only some half 
of the physicians approached, took part in this study, it is 
unlcnown whether the knowledge of the non-respondents 
is comparably good. Furthermore, respondents' answers 
may have been influenced by how they suspected the 
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authors wanted them to answer, and if this did occur, the 
level of knowledge demonstrated here might be artificially 
high. Due to low numbers in some of the four answer cat- 
egories we had to group the positive and negative results 
to be able to perform statistical analysis. This might have 
caused imprecision and precluded us from a more refined 
analysis. 

Adequate risk reduction counseling can only occur if 
physicians are aware of the association between PE and 
long-term health risks and the knowledge of current 
guidelines. In our study 96.2% of participants indicated 
an interest in further training. These data suggest appro- 
priate offers for continuing education are necessary and 
should be established. 

Conclusion 

Pregnancy and pregnancy history may be considered as 
an important screening opportunity for risk factors, 
identifying women who are at elevated risk of CVD, kid- 
ney disease and also diabetes later in life. Women, who 
experienced PE, might benefit from adequate long-term 
follow-up care in terms of earlier diagnosis, intervention, 
life-style changes and risk factor modifications to reduce 
the long-term morbidity and mortality. 

The present study demonstrates that gynecologists and 
obstetricians in Lower Saxony have a relatively high de- 
gree of knowledge with respect to the relationship of PE 
and long-term health risks, e.g. CVD. The fact that practi- 
tioners that knew the recommendations for postpartum 
care of PE patients, are more often aware of the associ- 
ation between PE and CVD and perform treatment and 
counseling accordingly, underlines the impact of guide- 
lines on physician's behaviour and treatment strategies. 

However, a low level of knowledge of current guidelines 
of post-PE treatment and counseling of patients was ob- 
served, which points to the need for further academic 
training, as well as continuing education, concerning inte- 
grated approaches to health care. 
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